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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high 
integration solid state image sensor having high 
photoelectric conversion function and high transfer 
function. 

SOLUTION: The solid state image sensor comprises 
multiple photoelectric conversion elements arranged in 
matrix on the surface of a semiconductor substrate such 
that the photoelectric conversion elements in the even 
column are shifted from the odd column by one half 
pitch in each column while Lhe photoelectric conversion 
elements in the even row are shifted from the odd row 
by one half pitch in each row, and a plurality of transfer 
electrodes having an end part overlapping arrangement 
defining a plurality of section lines on a transfer channel 
region extending in the row direction while traversing the 
transfer channel region and a plurality of channel regions 
having a stripe plan view formed proximately to a 
corresponding column of photoelectric conversion 
elements on the semiconductor substrate and extending 

in the column direction while snaking. Each transfer channel region includes a region where a 
plurality of channel transfer sections are juxtaposed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge transfer way characterized by providing the following. The semiconductor 
substrate which has the surface field of the 1 st conductivity type. The channel field which is 
formed in the aforementioned surface field, has the 2nd conductivity type contrary to the 1st 
conductivity type of the above, has the band-like flat-surface configuration demarcated by one 
pair of side edges, and extends as a whole in the one direction (the extension direction) of [ in a 
semiconductor substrate front face ]. The insulator layer which covered the aforementioned 
channel field and was formed on the aforementioned semiconductor substrate. The field two or 
more aforementioned charge transfer partitions **** along the rectangular direction which 
crosses the aforementioned channel field upper part, is formed on the aforementioned insulator 
layer, has the edge superposition composition which demarcates two or more compartment lines 
on the aforementioned channel field, has two or more transfer electrodes which demarcate two 
or more charge transfer partitions lined [ aforementioned ] off in the aforementioned channel 
field, and intersects perpendicularly in the aforementioned extension direction. 
[Ciaim 2] The charge transfer way according to claim i where the configuration of the 
aforementioned channel field and two or more aforementioned transfer electrodes is chosen so 
that the at least 1 section of the aforementioned compartment line may form the angle of 5 
times or more to the aforementioned rectangular direction. 

[Claim 3] The charge transfer way according to claim 1 or 2 where the at least 1 section of the 
aforementioned compartment line has a portion almost parallel to the aforementioned side edge. 
[Claim 4] The charge transfer way according to claim 1 or 2 which has the portion to which the 
at least 1 section of the aforementioned charge transfer partition changes the width of face of 
the aforementioned rectangular direction in monotone. 

[Claim 5] A charge transfer way given in the claim 1 which has the portion toward which the at 
least 1 section of the aforementioned compartment line inclined 5 times or more to the 
aforementioned rectangular direction in the field in which the aforementioned channel field 
extended in the aforementioned extension direction, lying in a zigzag line periodically, and inclined 
to the aforementioned extension direction, or any 1 term of 4. 

[Claim 6] The charge transfer way according to claim 5 with which the adjoining aforementioned 
charge transfer partition is in contact through the straight-line-like compartment line in the field 
which inclined to the aforementioned extension direction. 

[Claim 7] A charge transfer way given in the claim 1 in which the at least 1 section of two or 
more aforementioned charge transfer partitions has a narrow portion and a broad portion about 
the width of face of the aforementioned rectangular direction, or any 1 term of 3. 
[Claim 8] The charge transfer way according to claim 7 which has the aforementioned broad 
portion in one edge of a charge transfer partition. 

[Claim 9] The charge transfer way according to claim 8 where the adjoining aforementioned 
charge transfer partition has the aforementioned broad portion in both the meeting portions. 
[Claim 10] A charge transfer way given in the claim 7 which is decreasing the width of face of 
the aforementioned rectangular direction as the aforementioned narrow portion separates from 
the aforementioned broad portion, or any 1 term of 9. 
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[Claim 11] Many optoelectric transducers arranged by two or more trains and the multi-line in 
the pitch fixed on the front face of the semiconductor substrate which is characterized by 
providing the following, and which demarcates (a) two-dimensional front face, and the (b) 
aforementioned semiconductor substrate, the optoelectric transducer of an odd number train — 
receiving — the optoelectric transducer of an even number train — about 1 of optoelectric- 
transducer pitch within each train/2 — shifting — **** — the optoelectric transducer of odd 
lines — receiving — the optoelectric transducer of even lines — about [ of the optoelectric- 
transducer pitch in each line ] — many optoelectric transducers in which it is shifted 1/2 and 
each aforementioned optoelectric-transducer train contains only the optoelectric transducer of 
an odd number train or an even number train (c) Two or more transfer channel fields which each 
approaches a corresponding optoelectric-transducer train, are formed on a semiconductor 
substrate, have the band-like flat-surface configuration demarcated by one pair of side edges, 
and extend in the direction of a train, moving in a zigzag direction, (d) They are two or more 
transfer electrodes which cross the aforementioned transfer channel field upper part, and extend 
in a line writing direction as a whole. It has the edge superposition composition which 
demarcates two or more compartment lines on the aforementioned transfer channel field, and 
has two or more transfer electrodes which demarcate two or more charge transfer partitions 
lined [ aforementioned ] off in each aforementioned transfer channel field, in each 
aforementioned transfer channel field The field where two or more aforementioned charge 
transfer partitions coexist along with the aforementioned line writing direction. 
[Claim 12] The solid state camera according to claim 11 as which the configuration of the 
aforementioned channel field and two or more aforementioned transfer electrodes is chosen so 
that the at least 1 section of the aforementioned compartment line may form the angle of 5 
times or more to the aforementioned line writing direction. 

[Claim 13] The solid state camera according to claim 11 or 12 in which the at least 1 section of 
the aforementioned compartment line has a portion almost parallel to the aforementioned side 

«3 — - 

[Claim 14] The solid state camera according to claim 11 or 12 which has the portion to which 
the at least 1 section of the aforementioned charge transfer partition changes the width of face 
of the aforementioned line writing direction in monotone. 

[Claim 1 5] A solid state camera given in the claim 1 1 which has the portion toward which the at 
least 1 section of the aforementioned compartment line inclined 5 times or more to the 
aforementioned line writing direction in the field in which the aforementioned transfer channel 
field extended in the aforementioned train direction, lying in a zigzag line periodically, and inclined 
to the aforementioned train direction, or any 1 term of 14. 

[Claim 16] The solid state camera according to claim 15 with which the adjoining aforementioned 
charge transfer partition is in contact through the straight-line-like compartment line in the field 
which inclined to the aforementioned line writing direction. 

[Claim 17] A solid state camera given in the claim 11 in which the at least 1 section of two or 
more aforementioned charge transfer partitions has a narrow portion and a broad portion about 
the width of face of the aforementioned line writing direction, or any 1 term of 13. 
[Claim 18] The solid state camera according to claim 17 which has the aforementioned broad 
portion in one edge of a charge transfer partition. 

[Claim 19] The solid state camera according to claim 18 in which the adjoining aforementioned 
charge transfer partition has the aforementioned broad portion in both the meeting portions. 
[Claim 20] A solid state camera given in the claim 17 which is decreasing the width of face of 
the aforementioned line writing direction as the aforementioned narrow portion separates from 
the aforementioned broad portion, or any 1 term of 1 9. 

[Claim 21] Two ratios with two or more aforementioned arbitrary charge transfer partitions are 
solid state cameras given in any 1 term of the claims 11-20 from 1:1 to 1:5. 
[Claim 22] Many optoelectric transducers arranged by two or more trains and the multi-line in 
the pitch fixed on the front face of the semiconductor substrate which is characterized by 
providing the following, and which demarcates a two-dimensional front face, and the 
aforementioned semiconductor substrate, the optoelectric transducer of an odd number train — 
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receiving — the optoelectric transducer of an even number train — about 1 of optoelectric- 
transducer pitch within each train/2 — shifting — **** — the optoelectric transducer of odd 
lines — receiving — the optoelectric transducer of even lines — about [ of the optoelectric- 
transducer pitch in each line ] — many optoelectric transducers in which it is shifted 1/2 and 
each aforementioned optoelectric-transducer train contains only the optoelectric transducer of 
an odd number train or an even number train Two or more transfer channel fields which each 
approaches a corresponding optoelectric-transducer train, are formed on a semiconductor 
substrate, have the band-like flat-surface configuration demarcated by one pair of side edges, 
and extend in the direction of a train, moving in a zigzag direction. They are two or more transfer 
electrodes which cross the aforementioned transfer channel field upper part, and extend in a line 
writing direction as a whole. It has the edge superposition composition which demarcates two or 
more compartment lines on the aforementioned transfer channel field. In the position which has 
two or more transfer electrodes which demarcate two or more charge transfer partitions lined 
[ aforementioned ] off in each aforementioned transfer channel field, and approached the 
aforementioned optoelectric transducer in each aforementioned transfer channel field The 
process which is the drive method of driving the solid state camera which includes the field 
where two or more aforementioned charge transfer partitions coexist along with the 
aforementioned line writing direction, and accumulates a charge to the (a) aforementioned 
optoelectric transducer, (b) The process which impresses the high-level voltage for a transfer to 
the 2nd charge transfer partition which adjoins the line writing direction while reading to the 1st 
charge transfer partition which adjoins the aforementioned optoelectric transducer and 
impressing the voltage of level, and the process which changes the voltage of the 1st charge 
transfer partition of (c) above to the high level for a transfer. 

[Claim 23] The drive method of a solid state camera according to claim 22 that the 
aforementioned process (b) and (c) are repeatedly performed to the optoelectric transducer of 
odd lines, and the optoelectric transducer of even lines. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the solid state camera 
using a charge transfer way, the charge transfer way which has improved especially the transfer 
performance about the solid state camera which used it, and it. 

[0002] In addition, in this specification, a transfer performance shows the concept containing a 

transfer rate and a transfer efficiency. 

[0003] 

[Description of the Prior Art] A charge transfer way can be formed by forming in the 
semiconductor-region front face of the 1st conductivity type the transfer channel field where 
the 2nd conductivity type extends, and forming two or more transfer electrodes in this transfer 
channel field front face through an insulator layer. Capacity coupling of the transfer electrode 
can be carried out to a transfer channel field, and it can control the potential of a transfer 
channel field by controlling the voltage. In order to transmit a charge continuously, on a transfer 
channel field front face, each edge of two or more transfer electrodes is made to overlap, and it 
forms. 

[0004] The solid state camera is known as a semiconductor device using such a charge transfer 
way. A solid state camera has the charge transfer way formed all over the light-receiving field by 
approaching each optoelectric-transducer train with the optoelectric transducer arranged in the 
shape of a matrix. The charge showing pixel information can be taken out outside by reading the 
charge accumulated at the optoelectric transducer to a charge transfer way, and transmitting a 
charge transfer way. 

[0005] Usually, arrange an optoelectric transducer in the shape of a square matrix, a charge 
transfer way is made to approach an optoelectric-transducer train, and it forms in the direction 
of a train in the shape of a straight line. The transfer electrode which controls the potential of a 
charge transfer way extends in a line writing direction, and has the configuration cut and lacked 
on each optoelectric transducer. 

[0006] Japanese Patent Application No. No. 288856 [ eight to ] has proposed the solid state 
camera which adopted pixel staggering of about 1/2 pitch as the direction of a train, and the line 
writing direction. The optoelectric transducer which is a pixel within each train is arranged in a 
fixed pitch, and the optoelectric transducer is arranged in the fixed pitch in each line. 
[0007] The optoelectric transducer of an even number train is arranged to the optoelectric 
transducer of an odd number train in the position where the pitch within a train shifted about 1- 
/2. Moreover, the optoelectric transducer of even lines is arranged to the optoelectric 
transducer of odd lines in the position where the pitch in a line shifted about 1-/2. 
[0008] The composition of this solid state camera is roughly shown in drawing 11 . Many pixels 
(optoelectric transducer) PIX are arranged in the shape of a matrix, are arranged in Pitch 
process variable in the direction of a train, and are arranged in Pitch PH at the line writing 
direction. The optoelectric transducer of the adjoining train is arranged in the direction of a train 
at abbreviation (1/2) process-variable gap ******, and the optoelectric transducer of an 
adjoining line is arranged at abbreviation (1/2) PH gap ****** at the line writing direction. 
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[0009] In addition, a color filter is formed on each pixel PIX, and the color solid state camera is 
constituted. G (green), B (blue), and R (red) show the color of each pixel. The channel stop field 
CS enclosing one side side of Pixel PIX, it has been extended and arranged in the direction of a 
train, and each train is separated electrically. A perpendicular charge transfer channel is formed 
in the channel stop field CS and the field inserted into Pixel PIX. 

[0010] With the 1st polysilicon contest film formed in a semiconductor substrate front face 
through a silicon-oxide film, and the 2nd polysilicon contest film, the charge transfer electrodes 
E1 and E2 which extend in the longitudinal direction in drawing are formed. The 1st polysilicon 
contest film front face is also being worn by the silicon-oxide film, and is insulated from the 2nd 
polysilicon contest film. 

[001 1] The charge transfer electrode is formed each two ends of a road. In addition, it sets in 
the composition of illustration, and since the pixel PIX within each train is formed one 2 end of a 
road, four transfer electrodes per pixel are formed in each train. By driving four phases of four 
electrodes per these pixels, the charge read from each pixel can be perpendicularly transmitted 
independently. 

[0012] A charge transfer electrode makes the charge in a charge transfer way transmit in the 
direction of a train, and two or more electrodes which have an edge in alignment with the line 
writing direction overlap in the direction of a train, and it is arranged. In pixel staggering 
arrangement it is possible to make the position of the adjoining pixel overlap in a line writing 
direction and the direction of a train. Moreover, it is also easy to obtain two or more sexual 
desire news in the same position by interpolating the adjoining pixel information. For this reason, 
it is arrangement effective in acquiring the picture of high pixel density. 

[0013] However, if the area of each pixel is expanded, a transfer way will serve as a configuration 
which moves in a zigzag direction inevitably. When a transfer way winds, compared with a linear 
transfer way, the transfer distance of a charge becomes long. According to increase of transfer 
distance, the transfer time also tends to become long. 
[0014] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the charge 
transfer way which can improve a transfer performance. 

[0015] In the solid state camera which has pixel staggering arrangement, other purposes of this 
invention are offering the solid state camera which can maintain the function of an optoelectric 
transducer and can improve the transfer performance of a transfer way while enabling high 
integration of a pixel. 

[0016] The purpose of further others of this invention is offering the efficient drive method of 

the solid state camera which has pixel staggering arrangement 

[0017] 

[Embodiments of the Invention] Drawing 1 -5 show the solid state camera by the 1st example of 
this invention. Drawing 1 shows the plan of the semiconductor substrate in which even the 
transfer electrode was formed. The diagram showing the example of arrangement on the front 
face of a substrate in the state where drawing 2 (A) formed the impurity addition field in the 
semiconductor substrate, and drawing 2 (B) are the outline cross sections showing the cross- 
section composition which meets the IIB-IIB line of drawing 2 (A). The outline diagram showing 
arrangement of the two-layer polysilicon contest electrode which forms drawing 3 (A) in a 
substrate front face, drawing 3 (B), and (C) are the cross sections showing roughly the cross- 
section composition of the semiconductor substrate in alignment with the IIIB-IIIB line and IIIC- 
IIIC in drawing 3 (A). 

[0018] As shown in drawing 1 (A), n type field 3 which turns into a charge-storage field of an 
optoelectric transducer in semiconductor chip front faces, such as silicon, is arranged in the 
shape of a matrix. In the composition of drawing, in an odd number train and an even number 
train, the pitch within a train shifts about 1-/2, and n type field 3 is arranged, and also in odd 
lines and even lines, the pitch in a line shifts about 1-/2, and it is arranged. 
[0019] As shown in drawing 2 (A), it is formed in the configuration to which p+ type field 7 
extends in the direction of a train in the left-hand side of each train, and the left-hand side of 
the each n type field 3 is surrounded. p+ type field 7 separates each train electrically, n type 
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field 5 is moved in a zigzag direction and formed in the direction of a train so that between 
adjoining p+ type fields 7 and between p+ type field 7 and n type fields 3 of the left-hand side 
may be sewn. Between this n type field 5 and n type field 3, p- type field 2 is exposed, reads, 
and it constitutes the gate field. 

[0020] p type with which p- type field 2 was formed in n type silicon substrate 1 as shown in 
drawing 2 (B) — it forms by the well — having — this p type — n type fields 3 and 5 and p+ 
type field 7 are formed into the well 2 n type field 3 constitutes the charge-storage field of the 
photo diode which forms the optoelectric transducer which is a pixel. In addition, a charge- 
storage field may be called optoelectric transducer, n type field 5 constitutes the perpendicular 
transfer channel which transmits a charge in the direction of a train. Each impurity addition field 
is formed of annealing of an ion implantation and after that. 

[0021] Laminating transfer electrodes, such as contest polysilicon, are formed through insulator 
layers, such as a silicon oxide by thermal oxidation, on the semiconductor substrate front face 
which has composition as shown in drawing 2 . 

[0022] Drawing 3 (A) is the plan showing the configuration of a transfer electrode. Drawing 3 (B) 
and (C) are cross sections which meet the HIB-IHB line and IIIC-HIC line in drawing 3 (A). 
[0023] The thermal oxidation film 8 is formed in a semiconductor substrate front face, and the 
1st layer polysilicon contest layer is formed on it. By etching, patterning of the 1st layer 
polysilicon contest layer is carried out to phot lithography, and the 1st polysilicon contest 
transfer electrodes 11a and 11b are formed. The 1st polysilicon contest transfer electrodes 11a 
and 11b have a pattern as shown in drawing 3 (A), and they are arranged so that n type field 3 
bottom which is a charge-storage field may be surrounded. 

[0024] After forming the 1st polysilicon contest transfer electrodes 11a and 1 1b, the oxide film 9 
by thermal oxidation is formed in the front face. After forming the thermal oxidation film 9, the 
2nd polysilicon contest layer is formed on a substrate front face, patterning is carried out by 
phot lithography and etching, and the 2nd polysilicon contest transfer electrodes 12a and 12b 
are formed of them. Trie 2nd polysilicon contest transfer electrode encloses n type field 3 
bottom, and has the configuration shown by the drawing 3 (A) middle point line. 
[0025] As shown in drawing 3 (B) and (C), the 1st polysilicon contest transfer electrode 11 (11a 
and 1 1b are named generically by 11) and the 2nd polysilicon contest transfer electrode 12 (12a 
and 12b are named generically by 12) have the overlap structure which piled up the edge as 
shown in drawing 3 (B) and (C). 

[0026] If the laminating transfer electrode shown by drawing 3 (A) is formed on the substrate 
shown in drawing 2 (A), it will become the composition shown in drawing 1 . 
[0027] In addition, as shown in drawing 3 (B) and (C), after forming the laminating transfer 
electrodes 1 1 and 12, the insulating layer 14 which has a flat front face is formed on it. An 
insulating layer 14 is formed by the laminated structure of the insulating layer which has for 
example, a silicon-oxide system insulating layer and a flattening function. The light-filter layer 15 
is formed on an insulating layer 14. 

[0028] The light-filter layer 15 covers the charge-storage field 3 in each pixel, and carries out 
incidence only of the light of desired wavelength to each pixel. In addition, on the light-filter layer 
15, the flattening insulating layer which has a flattening function further is formed, and the 
shading film which has opening on a charge-storage field is formed on it. On a shading film, the 
flattening film which has a flattening function further is formed, and a micro lens is formed on it. 
About the general structure of a solid state camera, the column of the example of JP,61- 
25224,A can be referred to, for example. 

[0029] As shown in drawing 1 , the transfer channel field 5 in which the laminating transfer 
electrode was formed on it is divided into two or more partitions by the transfer electrode. 
These partitions are demarcated by the boundary line 6 of the transfer electrode 1 1 of the 1st 
layer. 

[0030] Drawing 4 (A) is the outline plan showing each partition in the transfer channel field 5. 
The transfer channel field 5 is divided into partitions S1, S2, and S3 and S4 by the transfer 
electrodes 1 1 and 12 of the 1st layer and the 2nd layer formed in the upper part These four 
partitions S1 - S4 are repeatedly arranged in the direction of a train. 
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[0031] The 2nd polysilicon contest electrode 12 is arranged on the partition S1. The 1st 
polysilicon contest electrode 1 1 is arranged on the partition S2. On a partition S3 and S4, the 
2nd polysilicon contest electrode 12 and the 1st polysilicon contest electrode 11 are arranged 
similarly. In addition, the transfer way of an odd number train and the transfer way of an even 
number train have the configuration where the direction pitch of a train shifted about 1-/2. 
[0032] In the arrangement shown in drawing 4 (A) t each partition has the narrow section with 
narrow width of face, and the latus broad section of width of face. The adjoining partitions S1 
and S2 have touched through boundary layer 6a which has the short horizontal side connected 
with the shape oblique side of a long straight line to the ends. 

[0033] This oblique side is arranged at the side edge of a transfer channel field, and parallel, and 
a transfer channel field is divided into the two narrow sections located in a line with the line 
writing direction. Each narrow section has constant width. The field of constant width has the 
uniform narrow channel effect In addition, if an oblique side does not need to be strictly parallel 
to the side edge of a transfer channel field and is substantially parallel, it is good. The broad 
section is following the both sides of the coexisting narrow section, respectively. 
[0034] Each broad section of partitions S2 and S3 has touched through horizontal boundary 
layer 6b. The broad section has little influence of the narrow channel effect, and it has low 
potential. 

[0035] Drawing 4 (B) is a cross section for explaining the narrow channel effect roughly, n type 
field 18 is formed all over p- type field 17. With the fixture potential and applied voltage between 
the pHield 17 and n type field 18, a depletion layer progresses on the outskirts of pn junction of 
a between [ both ]. A dashed line 19 shows the one equipotential surface in such a state roughly. 
When the width of face of n type field 18 is narrow, the depletion layer which develops from both 
sides will touch, and the potential of the pars basilaris ossis occipitalis of a staging area will also 
be raised. It not only reduces the equipotential surface 19 crosswise, but it reduces the depth 
direction. Thus, in a semiconductor region with narrow width of face, potential rises by the 
narrow channel effect. 

[0036] If the width of face of a charge transfer way becomes narrow, it will become difficult to 
avoid the narrow channel effect When the width of face of a charge transfer way changes, it 
may become difficult for potential distribution to arise and to transmit a charge smoothly in a 
charge transfer way. A charge transfer way is set as the conditions which n type field depletion- 
izes completely only for example, with fixture potential. 

[0037] On the charge transfer way 5 shown in drawing 4 (A), each partition has the broad 
section with wide width of face, and the narrow section with narrow width of face. Since the 
width of face of the narrow section is fixed, the narrow channel effect of the narrow section is 
uniform, the rate in which the broad section with wide width of face receives the narrow channel 
effect compared with the narrow section with narrow width of face — few — the potential of a 
broad portion — the narrow section — although — it becomes low Therefore, a charge is 
accumulated with the priority [ portion / narrow ] to a broad portion. 

[0038] When transmitting a charge to a partition S1 from a partition S4, the charge in a partition 
S4 is distributed with the priority to a broad portion. If the potential of a partition S1 is lowered, 
the charge accumulated at the broad portion of a partition S4 will be promptly transmitted to the 
broad portion of a partition S1. For this reason, the transfer performance which transmits a 
charge to a partition S1 from a partition S4 can be improved. 

[0039] The partition S1 and the partition S2 have touched by long boundary layer 6a. If the 
potential of a partition S2 is lowered when transmitting a charge to a partition S2 from a 
partition S1, long boundary layer 6a will be crossed and a charge will be transmitted. That is, it is 
not generated in the length direction of the charge transfer way 5, but the charge transfer which 
crosses boundary layer 6a is produced so that long boundary layer 6a may be crossed. Since the 
cross section of a transfer field is large, the transfer performance of the charge transfer through 
boundary layer 6a improves. 

[0040] Thus, although the charge transfer way which has the laminating transfer electrode 
structure shown in drawing 1 has a meandering configuration, realizing a high transfer 
performance is expected. When the transfer performance was actually measured, the good 
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transfer performance was able to be checked. 

[0041] Drawing 5 shows the continuation of a drive circuit to a transfer electrode. The case 
where 4 phase drive circuits are used as a drive circuit is shown. The 1st phase drive power 
supply phi 1 is connected to 2nd~layer transfer electrode 12a f and the 2nd phase drive power 
supply phi 2 is connected to it at 1st-layer transfer electrode 11a. Similarly, the 3rd phase drive 
power supply phi 3 and the 4th phase drive power supply phi 4 are connected to 2nd-layer 
transfer electrode 12b and 1 st-layer transfer electrode 11b. 

[0042] Drawing 6 is a timing chart which shows the signal wave form for explaining the drive 
method of the solid state image pickup device which used 4 phase driving signal. A driving signal 
has the read-out level R still higher than the high level H for a transfer, a low level L for a 
transfer, and the high level for a transfer. It is +1 5V and the read-out level R can read a charge 
from a charge-storage field to the charge transfer way 5 which adjoins through p- type field 2. 
The high level H for a transfer is for example, grounding potential, and a low level L for a transfer 
is -8V. 

[0043] The case where read to the 2nd-layer transfer electrode 12, and the signal of level is 
impressed hereafter is explained. The portion arranged under the layer [ inner / the 2nd layer ] 
transfer electrode 12 of p- type field 2 reads, and it is set to gate field 2r (refer to drawing 1 and 
drawing 2 ). 

[0044] being high-level first in the 1st phase driving signal phi 1 and the 2nd phase driving signal 
phi 2, as shown in drawing 6 — carrying out — the [ the 3rd and ] — 4 phase driving signals phi3 
and phi4 are maintained to a low level The 1st phase driving signal phi 1 is read, and it is made to 
go up to level R in this state. A stored charge is read to the charge transfer way 5 which adjoins 
from the charge-storage fields 3a and 3c of drawing 5 by impression of the read-out level R. 
Then, the 1st phase driving signal is returned to the high level for a transfer. 
[0045] The read charge is distributed under high-level 2nd-layer transfer electrode 1 2a and 1 st 
phase transfer electrode 1 1a. Since it uses full [ of a transfer channel field ] for a charge 
storage, the transfer performance at the time of read — out can be made high. In addition, it is 
directly good also as read-out level without the high level for a transfer in the 1st phase driving 
signal. 

[0046] In this state, the charge accumulated, for example to the charge-storage fields 3b and 3d 
of drawing 5 is in the state which was not yet read to a charge transfer way, but stopped at the 
charge-storage field. In this state, it is in the state where the charge was read to the half of the 
charge transfer way 5, and the charge is not read to the charge transfer way of the remaining 
half. In order to read a charge to all transfer ways, it is necessary to read a charge also from 
optoelectric transducers 3b and 3d. 

[0047] the [ next, / the 1st phase and ] — 2 phase driving signals phil and phi2 — a low level — 
carrying out — the [ the 3rd phase and ] — 4 phase driving signals phi3 and phi4 — the object 
for a transfer — suppose that it is high-level The 3rd phase driving signal phi 3 is read, and level 
R is increased. It is read to the charge transfer way 5 where the charge accumulated by 
impression of this read-out level to the charge-storage fields 3b and 3d in drawing 5 adjoins. 
[0048] In this state, the read charge can be transmitted in the direction of a train by driving four 
phases of transfer electrodes. 

[0049] It can replace with the drive circuit of drawing 5 , and 8 phase drive circuits can also be 
connected to a transfer electrode. A transfer rate can be raised, if a charge is read from the half 
of a charge-storage field and 8 phase drives are performed. 

[0050] Drawing 7 shows the modification of the 1 st example. In this composition, it arranges so 
that compartment-line 6b of the portion which an adjoining charge transfer way touches through 
a channel stop field may also incline to a line writing direction. By arranging aslant, the length of 
boundary layer 6b becomes long. That is, since the cross section of the field through which a 
charge passes becomes large when performing the charge transfer to the partition from a 
partition, a transfer performance can be raised. 

[0051] Drawing 8 (A) shows the solid state camera by the 2nd example of this invention. An 
optoelectric transducer is arranged in the shape of a matrix by pixel staggering arrangement, a 
charge transfer way and a channel stop field are arranged in the direction of a train, and the 
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transfer electrode is arranged at the line writing direction. 

[0052] Although boundary layer 6b of the portion which an adjoining charge transfer way 
counters through a channel stop field is the same as that of the boundary line in the 1st 
example, unlike the 1st example, boundary layer 6a in the portion pinched between the charge- 
storage fields where one charge transfer way adjoins in the direction of slant is arranged in the 
shape of a straight line. 

[0053] The point that the point that each partition has a broad portion and a narrow portion, and 
boundary layer 6a incline from a line writing direction, and are arranged for a long time in the 
inside of a charge transfer way is the same as the 1st example. By forming boundary layer 6a in 
the shape of a straight line, the channel width of a narrow portion changes continuously. Even if 
the narrow channel effect arises, a potential change is monotonous and continuous and 
possibility of making a charge piling up all over a charge transfer way decreases by suitable 
voltage impression. Thus, a transfer performance can be raised. 

[0054] In addition, where a low level and high-level voltage are impressed to an adjoining 
partition, the potential of the partition which impressed high-level voltage falls, long boundary 
layer 6a is crossed, and a highly efficient charge transfer is performed. About the charge transfer 
which crosses boundary layer 6b, it is the same as that of the 1st example. 
[0055] Drawing 8 (B) shows the modification of the 2nd example. By changing the configuration 
of the Ist-layer transfer electrode 1 1 and the 2nd-layer transfer electrode 12, it is formed so 
that boundary layer 6b may also incline horizontally. Boundary layer 6b inclines, the length is long 
and a charge transfer performance improves by the bird clapper. 

[0056] Drawing 9 shows roughly the planar structure of the solid state camera by the 3rd 
example. In this example, the portion which adjoins read-out gate 2r of the 1 st-layer transfer 
electrodes 11a and 11b cuts and lacks, and the 2nd-layer transfer electrodes 12a and 12b are 
also changed according to the configuration. In the portion which adjoins read-out gate 2r, when 
the 2nd-layer transfer electrode 1 2 has the configuration of a point breadth, the transfer 
performance in read-out operation can be improved. That is. when reading a charge to the 
charge transfer way 5 which reads from the charge-storage field 3 and adjoins exceeding gate 2r, 
the width of face of the field where a charge moves according to the direction of a charge 
transfer becomes large. For this reason, an efficient charge transfer is expected. 
[0057] Drawing 9 (B) shows the modification of the 3rd example. 

[0058] the composition of drawing 9 (A) — setting — the transfer electrodes 1 1 and 12 — right 
and left — it has an unsymmetrical configuration Since the configurations of a transfer electrode 
differ by the adjoining channel when impressing a driving signal to a transfer electrode and 
transmitting a charge all over a transfer way, a transfer performance may be affected. 
[0059] The configuration of the transfer electrodes 11 and 12 is changed into the bilateral- 
symmetry-configuration in the structure of drawing 9 (B). For this reason, when carrying out the 
charge transfer of the inside of a charge transfer way, the transfer performance of the charge 
transfer way between each ** can be equalized. 

[0060] A solid state camera has pixel staggering structure above, and although the case where a 
charge transfer way wound was explained, the same structure is employable also to the charge 
transfer way which extends in the shape of a straight line. Moreover, although the example of a 
solid state camera was explained, an above-mentioned charge transfer way can be used for a 
charge transfer way not only a solid state camera but widely. 

[0061] Drawing 10 shows the example of the partition configuration in the example of a straight- 
line-like charge transfer way. 

[0062] Drawing 10 (A) shows the case where the straight-line-like charge transfer way 5 is 
formed of the repeat of four partitions S1, S2, and S3 and S4. Each partition S1 - S4 have a 
broad portion and a narrow portion like the partition S1 shown in drawing 4 (A) - S4. It is the 
same as that of a charge transfer of drawing 4 (A) that the efficiency charge transfer through 
the charge-storage function and long boundary layer 6a by the broad portion can be performed 
by such composition. 

[0063] Drawing 10 (B) is the structure which leaned aslant the horizontal portion of the boundary 
lines 6a and 6b in the composition of drawing 10 (A). Other portions are the same as that of 
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drawing 10 (A). By having leaned boundary layer 6b aslant, the length becomes long and a 
transfer performance improves. Although the boundary line leans to the side edge of a charge 
transfer way, it is generated in the rectangular direction to a boundary line, and a transfer 
efficient as mentioned above is possible for a charge transfer. 

[0064] Drawing 10 (C) shows the case where the partition S of the same configuration is 
constituted, by lining [ of the shape of a straight line arranged aslant uniformly / 6 ] off the 
charge transfer way 5. When a boundary line 6 inclines horizontally, the length becomes long and 
a transfer performance improves. 

[0065] Drawing 10 (D) shows the case where a boundary line 6 is made into a upward chevron 
pattern. The length of a boundary line 6 becomes long and the transfer performance during an 
adjoining partition improves. 

[0066] [n addition, when leaning a boundary line to a horizontal direction or a line writing 
direction, in order to clarify the leaned effect, as for the angle, considering as 5 times or more is 
desirable. Although the case where the partition in a charge transfer way had the same area 
mostly was explained, the area of a partition may not necessarily be fixed. However, as for the 
not much big difference in the area of each partition, not attaching is desirable in order to 
perform an efficient charge transfer. For example, the ratio of the area of two partitions has the 
desirable things arbitrary [ in the same charge transfer way ] to consider as within the limits of 
1:1 to 1:5 (or 5:1). 

[0067] Although the case of a two-layer transfer electrode was explained, a charge transfer way 
can also consist of transfer electrodes of three or more layers. Moreover, a drive method is not 
restricted to 4 phase drives. 

[0068] Although this invention was explained in accordance with the example above, this 
invention is not restricted to these, for example, various change, improvement, and combination 
are possible — this contractor — obvious — it will be . 
[0069] 

[Effect of the Invention] As explained above, according to this invention, the transfer 
performance of a charge transfer way can be improved. 

[0070] By realizing the transfer performance in which the case of the winding charge transfer 
way is also high, the transfer performance which is not inferior to a straight-lineHike charge 
transfer way is realizable. 

[0071] In the solid state camera which has pixel staggering arrangement, although to make a 
charge transfer way wind is desired, the trouble by making a charge transfer way wind is 
solvable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline plan showing the 1st example of this invention. 

[Drawing 2] It is the diagram and substrate cross section showing roughly the flat-surface 

configuration of the impurity addition field in the substrate in the 1st example. 

[Drawing 3] They are the plan showing the configuration of the two-layer transfer electrode in 

the 1st example, and the cross section of a substrate perpendicular direction. 

[Drawing 4] It is an outline cross section for explaining the diagram and the narrow channel 

effect which show the partition configuration of the charge transfer channel in the 1 st example. 

[Drawing 5] It is the outline plan showing connection of the drive circuit in the 1st example. 

[Drawing 6] It is the timing chart which shows roughly the drive method of the solid state camera 

by the 1st example. 

[Drawing 7] It is the plan showing the modification of the 1st example. 

[Drawing 8] It is the plan showing roughly the composition of the solid state camera by the 2nd 
example of this invention. 

[Drawing 9 J It is the plan showing roughly the composition of the solid state camera by the 3rd 
example of this invention. 

[Drawing 10] It is the outline plan showing the charge transfer way by other examples of this 
invention. 

[Drawing 1 1] It is the plan showing roughly the composition of the solid state camera by the 
proposal of this invention person's point. 
[Description of Notations] 

1 N-type-Semiconductor Substrate 

2 It is Well P Molds. 

3 Five n type field 

6 Boundary Line 

7 P+ Type Channel Stop Field 

8 Nine Silicon-oxide film 

1112 Polysilicon contest transfer electrode 

14 Insulating Layer 

15 Light-Filter Layer 



[Translation done.] 
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